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Foreword 

This Technical Spectftcarion <TS) ha* been produced by die 3* Generation Partnership Project (3GPF). 

The present document specifies functions related to Mobile Station (MS) in idle mode and witbm the 3GPP system. 

The contents of the present document are object to continuing work within the TM ^^5^ 
TSG approve. Should the TSG modify the contents of the present document, it will be released by the TSG with an 
identifying change of release date and an increase in vereion number m follows: 

Version x y ^ 



when?: 



the first digit : 

1 presented to TSG for information; 

2 presented to TSG for approval; 

3 or greater indicates TSG approved document under change control. 

the second digit is incremented for ail changes of substance, U. technical enhancements, corrections 
updates* etc. 

the Mrd digit is incremented when editorial only changes have been incorporated in the document. 



>4W 




1 

The present docunteni gives ait overview of the tasks undertaken by the Core network protocols of a Mobile Station 
(MS) when in idle mode, that is, switched on but not having a dedicated channel allocated- ft also describes the 
corresponding network functions. The idle made functions are also performed by a GFES MS as long as no dedicated 
channel is allocated to the MS . 

This 3GPP TS outlines how the requirements of the 22 serial Technical Specifications (especially 30PP TS 22,0 1 1) on 
idle mode operation shall be implemented. Further details are given in 3GPP TS 24.O0S. 

Clause 2 of this 3GPP TS gives a general description of the idle mode process. Clause 3 outlines the main requirements 
and technical solutions of those requirements. Clause 4 describes the processes used in idle mode. There h inevitably 
some overlap between these clauses. 

1.1 References 

The following documents contain provisions which, through reference in this text* constitute provisions of the present 
document. 

* References are either specific {identified by date of publication, edition number* version number, etc.) or 
non-specific, 

- For a specific reference* subsequent revisions do not apply, 

- For a non-specific reference* the latest version applies. In the case of a reference to a 3GFP document (including 
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same 
Release as the present document 

m Void. 

pj 3GPP TS 22.001 : "Principles of circuit telecommunication service* supported hy a Public Land 

Mobile Network (PLMN}"\ 

£33 3GPP TS 22.002: "Circuit Bearer Services (BS) supported by a Public Land Mobile Network 

{PLMKr; 

j 4 j 3GPP TS 22.003; "Circuit Telesorviccs supported by a Public Land Mobile Network <PLMN)\ 

j5j 3GPP TS 22.004: ^General on supplementary services". 

f6] Void. 



[7] 

{S3 Void, 

[9J 3GPP TS 22,0 1 ! : "Serv ice accessibility" , 

3GPPTS 22*016: 'Tnternationai Mobile station Equipment Identities (IMEI) W . 

1 1 3 3 Void. 

j 12] 30pp TS 22,024: ^Description of Charge Advice Information (CAT)" . 

! 1 3 j 3QPP TS 22.030: "Mas-Machine interface (MM!) of the User Equipment CUE}* 

ri4i 

{ j5j 3GPP TS 22.041; "Operator Determined Barring (GDBy\ 

[ 1^ j 3GPP TS 22.08 1 ; '"Line identification Supplementary Services; Stage 1 * 

1 17] 3GPP TS 22.082 : "Call Forwarding <CF) supplementary services - Stage 1 " 
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[23) 



3GPPTS 22.083: "Call Waiting (CW) and Call Holding (HOU»; Supplementary Services - 
St t\ 

i , 95 3C rS 22.084: "MoltiParty (MPTY) Supplementary Services - Stage i". 

3GPP TS 22 .085: "Closed User Group {COG) Supplementary Services - Stage 1"- 
[211 3GPPTS 22.086: "Advice of Charge {AoC} Supplementary Services - Stage I". 

3GPPTS 22.088: "Call Barring (CB) Supplementary Services - Stage 1". 
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification. Core Network Protocols - 
Stage Y. 

[24I 3GPP TS 45.002: "Multiplexing md multiple access on the radio path". 

p 5 j 3GPP TS 45.008: " Radio subsystem link control" . 

3GPP TS 22.060; "General Packet Radio Service (GPRS); Service description, Stage 1". 
3GPPTS 23.060: "General Packet Radio Service {GPRS); Service description ;Stage 2". 

3GPPTS 43.064: "General Packet Radio Service (GPRS); Overall description of the GPRS Radio 
Interface; Stage 2" 

[29] Void. 



127] 
{28) 



134] 



[40] 



im 

3GPP TS 25.101. "XM Radio transmission and Reception (FDD)'*. 

3GPP TS 25.304: "US Procedures in Idle Mode and Procedures for Cell Keseleetion in Connected 
Mode". 

p 3 j 3GPP TS 25.331 : "RRC Protocol Specification" 

3GPPTS 44,0l&:"Mobtle radio interface layer 3 specification. Radio Resource Control Protocol". 

{35] 3GPP TS 43.022: "Functions related to Mobile Station (MS) in idle mode and group receive 

mode". 

3GFPTR 21.905: "Vocabulary for 3GPP Specifications*. 
Void. 

[38] 3GPP TS 21.1 11: "USIM and IC card requirements" . 

[39] 3GFP TS 44.060: "General Packet Radio Service (GPRS>;Mob«e S f™^{'**™^ n 

System (BSS) imerface;Radio Link Control/Medium Access Control (RLC/MAQ protocol 



1 2. Definitions and abbreviations - — 

For the purposes of the present document, the abbreviations defined in 3GPPTR 21.905 [36} apply. 

{AJGb mode only); Indicates this clause applies only to GSM system. For multi system case this is determined by the 

current serving radio access network. 

(l« mode only): Indicates this clause applies only to UMTS system- For multi system case this is determined by the 
current serving radio access networks 

Acceptable Celfc This is a cell that the MS may camp on to make emergency calls. It must satisfy criteria which is 
defined for A/Gb mode in 3GPP TS 43.022 and for lu mode in 3GPP TS 25.304. 
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Access Tedmofogy: The access technology associated with a PLMN. The MS uses this i&formatton to determine what 
type of radio carrier to search for when attempting to select a specific PLMN {e.g„ GSM, UMTS or GSM COMPACT); 
A PLMN may support more than one access technology, 

Allowable PLMNt In the case of a MS operating in MS operation mode A or B, this h & PLMN which is not m the list 
of "for bidden PLMNs" in the MS. lit the case of a MS operatjog in MS operation mode C, this is a PLMN which is not 
in the list of "forbidden PUMNs* or in the list of "forbidden PLMNs for GPRS service" in the MS 

Available PLMNj For A/Gh mode this is a PLMN where the MS has found a cell that satisfies amain conditions 
specified in 3GPP TS 43.022, For I« mode this ts a PLMN where the MS has found a celt that satisfies cerium 
conditions specified in 3GPP TS 25,304, 

Camped on a cellt The MS {ME if there is no SIM) has completed the cell seteciior^seleciion process and has chosen 
a cell from which it plans to receive all amiable services- Note that the services may he limited, and that die PLMN 
may not be aware of the existence of the MS (ME) within the chosen celt 

Current serving cell: This is the cell on which the MS is camped, 

CTS MS: Ait MS capabie of CTS services is a CTS MS, 

GPRS MS: Ao MS capable of GPRS services ts a GPRS MS, 

MS operation mode; See 3GPP TS 23.060 [271 

High niiaBty signal: The high quality signal limit « used m the PLMN selection P^^J^ 

appropriate AS specificaiton: 3GPP TS 43-022 for the OSM radio access technology 3GPP TS 25304 for the UMTS 

radio access technology (FDD or TDD mode). 

Home ¥LMHt lft» is a PLMN where the MCC and MNC of the PLMN identity match the MCC and MMC of the 
EMSL Matching criteria are defined in Annex A, 

In A/Gh modest indicates this clause applies only to GSM System. For muitt system case this is determined by the 
current serving radio access network. 

In modest Indicates this ci^se applies only to UMTS System, For mult* system case this is determined hy the 
current serving radio access network, 

Localised Service Are** <LSA); A localised service area consists of a ceil or a number of cells. The ceils constituting a 
LSA may not necessarily provide contiguous coverage. 

Loeatton Registration <LR): An MS which is IMS! attached to non GPRS services only P"*"^^ 
b^CcaS uii procedure- A GPRS MS which is IMSI attached to GPRS services or to GPRS and non-GPRS 
^^5is ffiS»<i» ^ ^ Routing A*. Update procure only 

o^miofmode L Both procedures are performed independently by the^SMSw^t *TMSI attached to GPRS 
and non-GPRS services in a network of network operation mode II or 111 (see Jurr i» 

MS: Mobile Station, The present document makes no distinction between MS md UE. 

Network Type. The network type associated with HPLMN or a PLMN on the PLMN selector (see 3GPP TS 31.102), 
MsSismfbr^ion Ermine what type of radio carrier to search for when attempting to select a specific 
PLMN , A PLMN may support more than one network type. 

Registered PLMN (RPLMN); Thirls the FIMN on which certain LR outcomes have oceiarredtsee tabled 
R^iratiommis is the process of camping on a cell of the PLMN and doing any necessary XJU. 

RttHstratfen Area: A registration aiea is an area in which mobile stations may roam without a need to perform location 

area corresponds to location area (LA) for performing location ,pda.ng precede and U 
corresponds to routing area for performing the routing area update procedure. 

The PLMN to which a cell belongs (PLMN identity) is given in the system information transmitted on the BCCM {MCC 
+ MNC part of LAI). 

Selected PLMN; This is the PLMN that has been selected according to clause 3.1, either manually or automatically. 



3GPF 

m$DQCis> OCP „jS2»5e*^A.> 

- " n 



„ S 30PP TS 23L122 (2003*09} 

Reiease 5 

SBf; Subscriber Identity Module (see 3GPP TS 21 J II* The present document makes no distinction between SIM and 

ysiM. 

S*LSA exclusive access: C^lls on which normal camping h allowed only for MS with Localised Service Area (LSA) 
subscription. 

Sttitahte CeUi This is a cell on which an MS may camp. It must satisfy criteria which is defined for A/Gb mode in 
3GPPTS 43.022 and for I» mode in 3GPPTS 25.304. 

Visited PLMN oThon* country: This is .PLMN, d*ff«*M from the home PLMN, where the MCC part of the HAM 
identity is the same as the MCC of the XMSL 

Visited PLMN: Thk is a PLMN, different from the home PtMH. 



^— — ^-^a— — M— — — — 



2 General description of idle mode 

When m MS is switched on, it attests to make contact with a public land mobile network (PLMN). The particular 
PLMN to be contacted may be selected either automatically or manually. 

The MS looks for a suitable ceil of the chosen PLMN and chooses thai cell m provide available services, and tunes to its 
control channel This choosing is known as imping on the cell". The MS wiiitJie^^ p^ee tnjhe 
registration area of the chosen cell if necessary, by means of a location registration <LR>> GPRS attach or IMSI attach 
procedure. 

If the MS loses coverage- of a cell, or find a more suitable ceil, it ressieas onto the most citable cell of the selected 
PLMN and camps on lhat cell If the new ceil is in a different registration area, an LR request is ^formed. 

If the MS loses coverage of a PLMN, either a new PLMN is selected automatically, or an indication of which FLMNs 
are available is given to the user, so that a manual selection cm be made. 

Hegistration is not performed by MSs only capable of services that need no registration. 
The purpose of camping m a cell in idle mode is fourfold: 

a) it enables the MS to receive system liuormation from the PLMN. 

b) If ih* MS wishes to initiate a call, it can do this by initially accessing the network on the co^Lchannei oftbe 
cell on which it is camped (with the exceptions defined in 3GPP TS 43.022 clause* 3*3 and 3,5.4 and 30PP TS 
25304% 

c> If Jhe PLMN receives a call for the MS* it knows (m most cases) the registration area of the cell in which the MS 
is camped, it can then send a "paging* message for the US on control channels of aJI &ie cells m the registration 
area. Hie MS will then receive the paging message because it is tuned to the control channel of a cell m that 
registration area, and the MS can respond on thai control channel 

d) It enables the MS to receive cell broadcast message. 

If the MS is unable to find a suitable cell to camp on, or the SIM is not inserted, or if h receives cenaitt responds to m 
LR request (e*& t illegal MS"), k attempts to camp on a ceil irrespective of the PLMN identity, and enters a suntteo 
service" state in which it can only attempt to make emergency calk. 



In A/Gb mode, if the CTS MS is in CPS mode only or in autoirmtic iiKxJe with CTS preferred, it. will start by attempting 
to find a CTS fixed part on which it is enrolled 



The idle mode tasks can be subdivided into 4 processes. 

- PLMN selection; 

♦ Ceii selection and reflection; 

- Location registration; 

- CTS fixed part selection {A/Gb mode only). 
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In A/Gfo imsde, lo make this initial CIS fixed part section* the MS shall be carolled on at least one fixed part. 

The relationship between these processes is. illustrated tfi fig tire ! in claiise 5. The states and state transitions within 
each process are shows m figures 2 to 4 tn clause 5. 



3 Requirements and technical solutions 

The following clauses list the main requirements of idle mode operation and give an outlaw of the technical solution. 

3 A PLMN selection and roaming 

The MS normally operates on its home PLMN (HPLMN). However a visited PLMN (VFLMH) may be selected, e.g., if 
the MS loses coverage. There are two modes for PLMN selection: 

i) Automatic mode - This mode utilizes a list of PLMNs in priority order, The highest priority FIMJN which ts 
available and allowable is selected, 

it) Manual mode - Bete the MS indicates to the user which PLMNs are available. Only when the user makes a 
manual selection does the MS try to obtain normal service ©a the VPLMN. 

There are two cases: 

- International Roaming - Tto is where the MS receives service on a PLMN of a different country than that of the 
HPUMK 

. National Roaming - This b where the MS receives service from a PLMN of the same "^u^**** 
HFLMN> either anywhere or oti a regional basts, Tlse MS makes a periodic search for the HPLMF* white 

fiationa? roaming. 

To prevent repeated attempts to have roaming service on a not allowed LA. when the MS ^ informed that an LA is 
fbrbidden the LA is added to a list of "forbidden LAs for roaming" which is stored m the MS. This list is deleted when 
the MS is switched offer when the SIM is removed. Such area restrictions are always valid for complete location areas 
independent of possible subdivision into GPRS routing areas. The structure of the routing area identifier (3GPP TS 
23.003} supports area restriction on LA basis. 

Ifa "No Suitable Cells In Location Aiea" message is received by an MS. that location area is added to the list of 
"forbidden LAs for roaming 1 ' which is stored »« the MS. The MS shall then search for a suitable cell m the same PLMN 
bat belonging to an LA which is not in the "forbidden LAs for roaming" 1 list. 

Ifa "PLMN not allowed" message is received by an MS to response to an LR request from a VP ^^VPLMN is 
added to a list of "forbidden PLMNs" in the SIM and thereafter that VPLMN will not be accessed by the MS when hi 
^icnSde A PLMN is removed from the "forbidden PLMNs" Rafter* ^ZTr^^tTu^ 
PLMN, there is a successful LB This list is retained when the MS ts switched off or the SIM »s removed. The HFLMN 
shall not be stored on the list of "forbidden PLMNs". 

In A/Gfe mode, an ME not supporting SoLSA may consider a cell with the escape PLMN code (see 3GPP TS 23.073) to 
be a part of a PLMN belonging to die list of "forbidden PLMNs". 

Optionally the ME may store in its memory an-extension of-thef orfoidden PLMNs" list. The contents of the extension- 
of the fist shall be deleted when the MS is switched off or the SJM is removed. 

if * "GPRS services not allowed in this PLMN* message is received by an MS in response to an GPRS attach. GPRS 
iL^o^w n^ea ujSSe request ftom a VPLMN, that VPLMN is added 10 a list of ' forbidden PLMNs for GPRS 
2^ f w7ch! ZZSfn the MS and thereafter that VPLMN will not be aeeessedby the MS for G Wjm. ^hen 
Z Somatic mode. This list is deleted when the MS is switched offer when the S^ £ 
**r, m li^f of "forbidden FL&Ma for GPRS service** if, after a subsequent mmn&l selection ot that i^Mis. were is a 

py^Tr^Limutn number^ ^ en ft ^W^Jg^ * — * 
at least one entry. The KPLMN shall not be stored on the list of forbidden PLMNs for GPRS service . 
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3.2 Regional provision of service 

, „ c * ^ * w «,: AtM4 n v moricted service* where it can only obtain service or certain LA&. If sucb an MS 

»n SER TTSSST?*- no. have ««. I. — * — «* » 

receive an "LA not flowed" message. In this case: 

The MS stores the forbwJden LA identity (LAI) in a list of "forbidden LAs for regional P^f.fjS^S 
' ^f^ed^S attempts oo a cell of the forbidden LA. This list is deleted when the MS * sw«ched off 
or the SIM is removed. The MS enters the limited service state. 

o i f* ^i.«iv« access f see 3GPP TS 24.008 and 3GPP TS 44.060). An MS 
I« A/Gb mode, a ceil may be rese ^^^^"J^SSwS Area subscription to the cell. Other MS 
is only allowed ^ camp normally or such a ceil it it rtas a i^caiis*** v*^ ™ 

may enter tttc limited service state, 

„ m . .„ AKib mode in a SoLSA exclusive cell *e MCC.MNC eode » replaced by no «**K escape n*IN 

5^»t! s^^s-iKsssi sstr seres 

PLMNs". 

3.3 Borders between registration areas 

Ifihe MS is rnoviag in a border are, between r^^^ 

registration areas. Each change of Sl^^S^ to it" his effect, 

increase the risk of a paging message being lost, «w acctus stratum mmm f« ^ 

3.4 Access control 

3.4.1 Access control 

Due to problems in certain areas. Network Operators may decide «rest^ access from some MSs (e.g., in case of 
congestion), and for this reason an access control mechanism shall be provided. 



3.4.2 Forbidden LA for regional provision 

When the MS is camped on a cell, the LA of which belongs to the list of "forbidden "^^^f^ 
2"*e MS is noT allowed to inmate estabtishrrentof a ^^^Z^^I^ S 
respond to paging. Also, the MS is not allowed to request GPRS serves when camped on a ecu or a 
belongs to the list of "forbidden LAs for regional provision of service . 

3.5 No suitable cell (limited service state) 

Hrere are a number of situations in which the MS is unable to obtain normal service from a PLMi*. These include: 
a* Failure to ftrvd a suitable eel! of the select^ PLMN; 

b) No SIM in Ike MS; 

c) A H FLMN not allowed" response to an LR; 

d) An illegal MS", "illegal ME" or "IMS! untoowii in HUT m^msc to an LR; (Any SIM in the ME is then 
considered "invalid",) 

slate of GPRS MSs attached to GFRS ar*d ikmi-GPRS &eper*as on u*e omwtw u* 

* ^\ <*^a /.A uyfMtid n^rmallv eaijse a rtew PtMN sefecttcm, but even 
(In automatic FLMN selection i«ode, events (a), (c> at>4 <e) woaid normally c«wwe a 

here, the fcituatioa may arise when ftO FLMNs are available art allowable for use). 



Under any of these conditions, ihe MS attempts it* camp <m a** acceptable cclL axespec*iv$ of its PLMN identity* so that 
emergency calls can be made if necessary. When in the limited service state with a valid SIM , the MS shm search for 
available and aliowabie PLMNs in the manner described tit clause 4.43 J m& when indieaied in the SIM also as 
described in clause 4,4,3.4, Ho LR requests are made unit! a valid SIM is present and either a suitable ceil is found or a 
manual network re-election is performed. In the limited service state the presence of the MS need r*ot be known to the 
PLMN on whose cell tt has camped. 

There are also other conditions itfider which €>nly emergency calls may be made. These are shown in tahJe 2 in clause 5* 

3.8 CTS fixed part selection {A/Gb mode only) 

In CTS mode only or in automatic mode with CK> pfefened, the CTS MS normally operates on a CTS fixed part on 
which the mobile station is already enrolled. If the CTS MS loses CTS coverage in these modes, it shall attempt 
periodically to select again a CTS fixed part. 

To select a CTS fixed part, the CTS MS shall listen to the CTSBCH frequencies of all the fixed parts on which the MS 
is CPfreniiy enrolled. 

If the CTS MS ts moving in a border area between one area with CTS coverage and one without it, it might repeatedly 
require CTS attachments and UJ on the PLMN* To prevent this, the criteria C1_CTS and C2L.CTS {defined in 3GFPTS 
45.008 clause 1 1,1) are used. To attach to a CTS FP> the CI^CTS criterion shall be greater than zero When the 
C2 CTS criterion falls below zero, the CTS MS shall consider itself to be m mom under CTS coverage. 



Overall process structure 

4.1 Process goai 

The aim of the idle mode processes is to ensure that the registered PLMN is the selected PLMN. 

4.2 States description 

Each of the processes of PLMN selection, cell selection and location registration can be described by a set of states, The 
overall state of the mobile is thus a composite of the states of the three processes. In some cases, an event which causes 
a change of state in one process may trigger a change of state in another process, e.g.. camping on a eel! t t* a new 
registration area triggers an LR request. The relationship between the processes is illustrated m figure I m clause 5, 

He states in which the MS may be, for each of the processes, are described below and illustrated in figures 2 to 4 in 
clause 5. For many of the states, a fuller description can be found in other Technical Specifications, and a reference to 
the Technical Specification is given after the state description. 

In the event of any conflict between the diagrams and the text in the present document, the text takes precedence. 

4.3 List of states 



4.3,1 List of states for the PLMN selection process 

4,3.1 .1 List of states for automatic mode (figure 2a> 

A] Trying RPLMN - The MS is trying to perform a Location Registration on the registered PLMN. 

A 2 On PLMN • The MS has successfully registered on a PLMN. 

A 3 Trying PLMN - The MS is trying to register on a PLMN in the ordered list of PLMNs- 

A4 wait for PLMNs to appear - There are no allowable and available PLMNs at present and the MS is 

waiting for one to appear. 
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HPLMN search in progress - The MS is trying to find if the HPLMN is available. 
No SIM - There is no SIM in m MS. or certain LR responses have been received. 



4.3,1 .2 List of states for manual mode (figure 2t») 

M 1 Trying reared PLMN - The MS is trying to perform a Location Registration on the registered 

PLMN. 

M2 0n plMN - The MS has successfully registered on a PLMN. 

M3 Not on PLMN - The MS has faiied to register on the selected PLMN. 

M4 Trying PLMN - The MS is trying m register on a user selected PLMN. 

M5 Ho SIM - There is no SIM in the MS, or certain LR responses have been received. 

4.3.2 List of states for location updating (figure 3) 

The states are entered depending on responses to location update (LU> requests. 

4.3.3 List of states for location registration (figure 3) 

The states are entered depending on responses to location registration <W requests, independent update states exist for 
GPRS and for non-GPRS operation in MSs capable of GPRS and non-GPRS services. 

ij Updated - The MS enters this state if an LR request is accepted. The update status is set to 

"JpXSr. The GPRS and the non-GPRS update state of a MS may enter "update^ 1 as a result of 
combined signalling or as a result of individual signalling depending on the eapatehues of the 
network. 

L2 Uite> No IMS! * The MS eniers this State if m L.R r eoues* is rcjeote4 with cmi&e: 

a) IMSI unknown in HLE; 

b) illegal ME; 

c) illegal MS; 

d) GPRS services and non-GPRS services not allowed, 

or if there is no SIM, All update slates of a MS enter ms stats regard^ whether "^J* 
individual or combined signalling for events b) and e>. Event a} te» m ^^°^f G f *f 
update state. Events b), c) and d) tesults in "Rosining not allowed" for tfce GPRS update state. 

If a SIM is present, tfee non-GPRS update %mus of the SIM is set to "Roaming not allowed 
L3 Roaming not allowed - The MS eaters this state if it receives an LU reject message with the cause: 

a) PLMN mit allowed; 
™ b) CocStoii area allowed; 

c) Roamtng not allowed in this location area, 

d) GPRS services not allowed in this PLMN; 

e) No Suitable Ceils In Location Area 

Eaept from eveat d) all update states of the MS are set to foaming not ^^^J^ « 
whether received by individual or combined signalling. Event d) tmtog>\ ^">"* Mo ^f 
foe the GPRS liodaie state only. Event d) has no influence on the iioo^RSypdate state. I he 
behaviour of the MS in the raamirtg not allowed state is dependent on the LR reject cause as 
shown in table 2 in clause 5. Additionally: 
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~ in automatic mode, "PLMN not allowed" and "roaming not allowed in this location area" cause the 
Automatic Network Selection procedure of clause 4 A3 J J to he Parted; *t ts also caused by 
"GPRS services not allowed m this PLMNT when received by a GPRS MS operating in MS 
operation mode C; 

* in manual mode, "PLMN not allowed 1 * and "roaming not allowed" cause the Manual Network 
Selection procedure of clause 4.4.3, 1 J2 to he started; it ts also caused by "GPRS services not 
allowed in this PLMN" when received by aCPRS MS operating in MS operation mode C. 

Not updated - The MS enters litis state if any LR failure not specified for states L2 or 13 occurs, in 
which cases the MS is not certain whether or not the network has received and accepted the LR 
attempt. The non-GPRS update status on the SIM and/or the GPRS update status are set to M not 
updated 1 ' depending on the specific location registration procedure and their outcome. 

NOTE This clause does not describe all die eases* For more details refer to 3GFP TS 24.008 f231 



4.4 PLMN selection process 



4.4.1 Introduction 

There are two modes for PLMN selection, automatic and manual These are described in clauses 4 A3 below and 
illustrated in figures 2a to 2b in clause 5. 



4.4.2 Registration on a PLMN 

The MS shall perform re^sfiration on the PLMN if the MS is capable of services which require registration. In both 
automatic and manual modes, the concept of registration on a PLMN is used. An MS sisccessftiliy registers on a PLMN 
If: 

a) The MS has found a suitable cell of the PLMN to camp on; and 

h) An LR request from the MS has been accepted in the registration area of the cell on which the MS is camped 
(see table i ). 



4,4.3 PLMN selection 

The registration on die selected PLMN a*sd the location registration are only necessary tf the MS is capable of services 
which require registration. Otherwise, tite PLMN selection procedures ate performed without registration. 

The "HPLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology" and 
"Operator Controlled PLMN Selector with Access Technology* data fieMs ia the SIM include associated access 
technologies for each PLMN entry, see 3GPP TS3 L 102. The PLMN/aecess technology combinations are hsted m 
priority order. If an entry includes more tor* one access technology* then no priority u defined for the preferred access 
technology and the priority is an iiBpiernentation Issue. 

The Mobile Equipment stores a list of "equi valent PLMNs" > This list is replaced or deleted at the end of each location 
update procedure, routing area update procedure and OPES attach procedure. The stored lis* : consists of a list of 
eomvaktit PLMNs as downloaded hsOhe. network plus the PLMN code of the network that downloaded ihehsL Ail 
PLMNs in the stored list are regarded as equivalent to each other for PLMN selection, eel selectjon/re-seiection and 

handover. 

The MS shall not use the PLMN codes contained m the "HPLMN Selector with Access Technology* data field. 

NOTE To allow provision for multiple HPLMN codes, the HPLMN access technologies are si^^otuhe SIM 
together with PLMN codes. This version of the specification does not support multiple HLPMN codes 
and the * HPLMN Selector with Access Technology" data field is only used by the MS to get die HPLMN 
access technologies. The HPLMN code is the PLMN code included in the SMSL 
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_ w , _ w k(IH , e QOfi v&aa tOOO 4O0>are all considered GSM access technology- 
NOTE 2: Different GSM l^uency! b ^f£^ ™^^™ b Ste it's supports when scanning for GSM 

An MS supporting ™* band, but with the CBPCCH 

firequenctes. However GSM COMPACT systems wmui use v>s> - n ^ 
broadcast channel are considered as a separate access technology from GMW. 

4.4.3.1 At switch-on or recovery from lack of coverage 

* . „ f(t « ftW i fta recovery from lack of coverage,the MS selects the registered PLMN oreouivatem 

At switch oft, or following recovery iron* m*-* **» , * . . . . - f __™ <ssrv « n the case of recovery from Jack 

it is available) using all access technologies that the MS is capable of and *f necessary (m me case oi re j 

of coverage, see clause 4 5.2) attempts to perform a Location Registration. 

EXCEPTION: In A/Gb mode an MS with voice capability, shall not search for CPBCCH carriers. In AA3b mode an MS 
roi supporting packet services shall not search for CPBCCH earners. 

If successful registration is achieved, the MS indicates the selected PLMN. 

If mere is no metered PLMN, or if registration is not possible due to the PLMN being unavailable or registration 
failure, me MS follows one of the following two procedures depending on as operating moae, 

EXCEPTION; If registration is not possible on recovery from lack of coverage due ^2^^^g r ^„ Rg 
unavailable, a MS attached to GPRS services may, optionally, continue looking for the registered PLMN for 

implementation dependent time. 

NOTE: A MS attached to GPRS services should use the above exception only if one or more PDF contexts are 

currently active. 

4.4.3. 1 . 1 Automatic Network Selection Mode Procedure 

The MS selects and attempts registration on other PLMNs, if available and allowable, in the following olden 

i) HPLMN (if not previously selected); 

ii) each PLMN in the "User Controlled PLMN Selector with Access Technology data field in the SIM (in priority 
order); 

i«) each PLMN in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM (in 
priority order); 

»v) other PLMN/access technology combinations with received high quality signal in random order; 
v) other PlJvlN/access technology combinations in order of decreasing signal quality. 
When following the above procedure the following requirements apply: 

a> An MS with voice capability shall ignore PLMNs for which the MS has identified at least one GSM 
COMPACT. 

b) In A/Gb mode or GSM COMPACT, an MS with voice capability, or an MS not supporting packet services 
not search lor CPBCCH carriers. 

c) In » and iii, the MS should limit its search for the PLMN to the access technology or access techiwfegies 
associated with the PLMN irr the appropriate PLMN Selector with Access Technology li« per jolted « 
Operator Controlled selector list). An MS using a SIM without access technology 

"TJser Controlled PLMN Selector with Access Technology" and the ^mm CcmUolUd PLMN Selector wrth 
Access Technology" data fields are not present} shall instead use the "PLMN Selector data held, fo each 
PLMN in the "PLMN Selector" data field, the MS shall search for all access technologies tt is capable ot awl 
shall assume GSM access technology as die highest priority radio access technology. 

d) In iv and v, she MS shall search for all access technologies it is capable of, before deciding which PLMN to 
select, 

e) In ii and iii, a packet only MS which supports GSM COMPACT, but using a SIM without access technology 
} Sm^Son storage (i.e. the "User Compiled PLMN Selector with Access Technology" ^ the Operamr 

Controlled PLMN Selector with Access Technology" data fields not pre*mt) shall *^ MN 
Selector" data field, for each PLMN in the "PLMN Selector" data field, the MS shall search tor all access 
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technologies « is capabte of atid shall assume GSM COMPACT access technology as the lowest priority radio 
access technology. 

ft I» i, the MS shall search for all access technologies it h capable of- Tr*e MS shall start its search using the access 
technologies stored in the W HPLMN Selector with Access Technology* data field on the SIM tn priority order as 
defined m clause 4.4.3 (Le. the PLMN/access technology combinations are listed in priority order, if an entry 
includes more than ooe access technology iters no priority is defined for the preferred access technology and the 
priority h m toiplemettiatioti issue). 

g) In i, an MS using a SIM without access technology tftformation storage (u*. the THFLMN Selector with Access 
Technology ' data fteld is not prasent) shall search for all access technologies k is capable of and shall assume 
GSM access technology as the highest priority radio access technology, A packet only MS which supports GSM 
COMPACT mm$ a SIM without access technology information storage shall also assume GSM COMPACT 
access technology as the lowest priority radio access tech?*ology. 

h> In v the MS shall order the F^LMN/access technology combinations m order of decreasing signal quality within 
each access technology. The order between PLMN/access technology combinations with different access 
technologies is an MS impiementatioi* issue, 

NOTE 1 : Requirements a) and b) apply also to requirement d), so a GSM v oice capable MS should not search for 
GSM COMPACT PLMNs> evert if capable of GSM COMPACT. 

NOTE 2- Requirements a) arid b) apply also to requirement f% so a OSM voice capable MS should mi search for 
GSM COMPACT PLMNs, evert if this is the only access technology on the "HPLMN Selector with 
Access Technology" data field on the SIM. 

NOTE 3: High quality signal ts defined in the appropriate AS speciScauof!. 
If successful registration ts achieved, the MS indicates the selected PLMN. 

If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates *«o service" to the 
userf waits until a new PLMN is available and allowable and then repeats the procedure. 

If there were one or more PLMNs which were available and allowable, butattLR f^luremade regt^tior* on those 
PLMNs unsuccessM or an entry in any of the lists "forbidden LAs for roaming", or ^xtem 
^vision of service- prevented a registration attempt, the MS selects the first such PLMN agam «od enters a hmtted 
service state. 

4,4.3. 1 .2 Manual Network Selection Mode Procedure 

The MS indicates whether there are any PLMNs, which are available using all supported access t^hnologie^This 
includes PLMNs in the "forbidden PLMNs" list and PLMNs which o^y offer not supported hy the MS. An MS 

which supports OSM COMPACT shall also indicate GSM COMPACT PLMNs (which use FBCCH*. 

If displayed, PLMNs meeting the criteria above are presented in the following order: 
i)- HPLMN; 

»> PLMNs confined in the • User Controlled PLMN Selector with Access Technology " data field itt the SIM (in 
priority order); 

»ii> PLMNs contained in the -Operator Controlled PLMN Selector with Access Technology" data field in the SIM 
(in priority order); 

iv>- other PLMN/access technology combinations with received high quality signal in random order; 
v)- other PLMN/access technology combinations in order of decreasing signal quality. 

and «j ,n MS using a SIM without access technology information storage (i.e. the "User Controlled PLMN 
SeLtol StoW and the "Operator Controlled PLMN Selector with .Mum ^^^f 

are not present) shall instead present the PLMNs contained in the PLMN Selector data field m the SIM {«• pr»onty 
order). 

lit v» requirement h) in clause 4 A3- LI applies. 
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in OSM COMPACT, the non support of voice services shall be indicated to die user. 

w . . . , bi wm and th#> MS then initiates registration on this PLMN using the access technology 
TH user may select his desired PLMN and d* access technology for that PLMN. if the 

chosen by the user for that PLMN or usmg the ^^^^Z^T^SS^ the preseason of 
associated access technologies ^^^n^^^^f^^^^ fofroaming-. "forbidden LAs 
PLMNs). For such a registration, the «M*» *e ^ PLMNs" lists- 

for regional provision of service . forbidden PLMNs for GPRS service ana rormuue 

nntinn whether to indicate access technologies io the user. If the MS does 
NOTE I : It ts an MS tmpiementauon option *™J*^r*f~ * shoai<J technology chosen by 

display access technologies, then the access techno Jogy^s^ukJnc tnea 5 

»he user for that PLMN. If the MS does not Lhnotogy for that PLMN, 

chosen for a particular PLMN should be the highest pr mty available access reenno 
if the associated access technologies have a priority order. 

t t , m mm ,hc elected PLMN shaS! he the one that was selected before the PLMN selection 
if the user does not select aPLMN.th* se *JJ™fJJ^ {s m longtsr available, then the MS shall attempt to 
ph* ue started. If no such PLMN was selected or mat t'LMn is no iou^ci * 
cam, ». any acceptable cell and enter the limited service state. 

NOTB 2: High quality signal is defined in the appropriate AS specification. 

4.4,3.2 User reselection 

At aay time the user may request the MS to initiate election and registration onto an available PLMN, according to 
the following procedures, dependent upon the operating mode. 

4.4.3,2. 1 Automatic Network Selection Mode 

r»r i«u, ;* and allowable. i» all of its bands of operation in 

The MS selects and attempts registration on PLMNs, if available and auowaoie. m m 

accordance with the following order: 
i) HPLMN; 

«) PLMNs contained in the ~ User Controlled PLMN Selector with Access Technology" dam field in too * M ^ 

priority order) excluding the previously selected PLMN; 
«i) PLMNs contained in ** "Operator Controlled PLMN Select with Access Technology- data field in the SIM 

(in priority oider) excluding the previously selected PLMN; 
iv) other PLMN/access technology combinations with the received high quality signal in random order excluding 

the previously selected PiJtf N; 

v> other PLMN/access technology combinations, fading ^^^^^^f^^ 
signal quality or. alternatively, the previously selected PLMN may be chosen ignoring *«* 

vi) Ths previously selected PLMN. 

previously selected PLMN is the PLMN which she MS has selected prior to the start of the user election 



NOTE I • If the previously selected PLMN is chosen, and registration has not been attempted on any other PLMNs, 
^ " iStSSKk « already registered on the ?LMN,and so registration * not necessary. 

The equivalent PLMNs list shad not be applied to the user reselection in Automatic Network Selection Mode. 

When following the above procedure the requirements a), b>, c), e>, D. g), h) in clause 4,4.3. 1 . . apply. Requirement d) 

sfcall apply as shown below; 

d> In iv, v, and vi, the MS shall search for all access technologies it is capable of before deciding which PLMN to 
select 

NOTE 2; High qu&iiy $MM is define* m the a^mpnaie AS speciftemott. 
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4.4,3,2.2 Manual Network Selection Mode 

The Manual Network Selection Made Procedure of clause A A3 X 2 is follovyed. 

4.4.3.3 lr* VPLMN 

If the MS is in a VPLMN, the MS shall periodically attempt to obtain service or* its HFLMN or higher priority PLMN 
listed in "user control ted PLMN selector" or "operator controlled PLMN selector" by scanning in accordance with the 
requirements that arc applicable to t), ii) and as defined in the Automatic Network Selection Mode in clause 
4.43, i A . In the case that the mobile has a stored ^Equivalent PLMNs" list the mobile shall only select a PLMN if it is 
of a higher priority than those of the same country as the current serving PLMN which are stored in the "Equivalent 
PLMNs" list For this purpose, a vahie T minutes may be stored in the SIM, T is eiiher in the range 6 minutes to 8 hour£ 
\n 6 mimtte £teps or tt indicates that no periodic attempts shall be trtade* If no value is stored m the SIM, a default value 
of 60 minutes is used- 

The attempts to access the HPLMN or higher priority PLMN shall be as specified below: 

a) The periodic attempts shall only be performed its automatic mode when the MS is roaming; 

b) After switch on* a period of at least 2 minutes and at most T minutes shall elapse before the first attempt is made; 
C) The MS shali make an attempt %f the MS is on the YFLMN at time T after the last attempt; 

d) Periodic attempts shall only be performed by the MS while in idle mode; 

e) If the HPLMN or higher priority PLMN is not fmwti* the MS shall remain on the VPLMN. 

f) In steps i)* n) and in) the MS shall limit its attempts to access higher priority PLMNs to PLMNs of the same 
country as the current serving VPLMN. 

g> Only the priority levels of Equivalent PLMNs of the same country as the current serving VPLMN shall he taken 
into account to compare with the priority level of a selected PLMN. 

4.4.3.4 Investigation Scan for higher prioritized PLMN 

The support of this procedure is mandatory if the ME supports GSM COMPACT and otherwise optional 

A MS capable of both GSM voice and packet service shall, when indicated m the SIM, investigate if there is service 
from a higher prioritized PLMN not offering OSM voice service, either HPLMN or a PLMN in a "PLMN Selector with 
Access Technology * data field on the SIM. 

The MS shall scan for PLMNs m accordance with the requirements described for automatic network selection mode in 
clause 4 A3 A . 1 thai are applicable to t), a) and iti) with the exception of requirement a) and b) in clause 4 AX L 
Requirement a) and b) that are specified for automatic network selection mode in clause 4 A3 A shall be ignored daring 
the investigation scats. 

If indicated on the SIM, the investigation scat* shall be pertomed: 

_____ __ . _,. 



After each successful PLMN selection and ragistration is completed* when the MS is m idle mode, This 
investigation scan may rely on the ^formation from the already performed PLMN setecuon and may not 
necessarily require a resean _ . _ — — 

•V - -■ _ ■ _ ■ _ ' _ ■ . ___-_.-_rwww«-«_ 

ii) When the MS is unable to obtain norms! service from a PLMN* (limited service stale) see clause 3*5. 

The investigation scan is restricted to automatic selection mode and shall only be performed by an MS that is capable of 
both voice and packet data. It shall only be performed if the selected PLMN is not already Che highest prioritised PLMN 
in the current country, (HPLMN in home country, otherwise according to PLMN selector lists) 

The MS shall return to RFLMN after the investigation scan is performed. 

If a higher prioritised PLMN not offering GSM voice service is found, this shall he indicated to the user. The MS shai! 
not select the PLMN unless requested by the user. 
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4.4.4 Abnormal cases 

If there it no SIM in the MS, if there is an authentication failure, or if the MS receives an "IMSI , 
ni^»roaim .,„,_, thon *>ff«>.rriv«lv there is no selected PLMN (No SJM state). In 

"illegal ME" or "illegal MS response to an LR request, then eReciiveiy mere is no A. Nn further 

these eases, the states of the cell selection process are such that no PLMN selection «rf ormauon ' ^/^ed 
attempts at registration on any PLMN am made until the MS IS swttched off and on again* or a SIM is inserted. 

When in Automatic Network Selection mode and the MS is in the "not updated" state with one or more suitable ceils to 

£ £2 the maximum allowed unsuccessful LR requests (controlled by the specific attempt counters) the 
MS may continue (or start if it is not running) the user reselecoon procedure of 4,4-3.^ i 

4.4.5 Roaming not allowed in this LA 

If in either PLMN selection mode the LR response "Roaming not allowed in this LA" is received: 

The PLMN Automatic or Manual Mode Selection Procedure of clause 4.43 1 are followed, depending 0« 
whether the MS is in automatic or manual mode. 

4.5 Location registration process 

4.5.1 General 

When the MS is s witched on and capable of services requiring registration, the action taken by the location registration 
process is as follows: 

a) SIM present and no LR needed (because of the status of the stored registration area identity and "attach" flag): 
The MS is in the update state UPDATED; 

b) SIM present and LR needed: A LR request is made; 

c) No SIM present: The MS enters the update state Idle, HO IMSL 

In case h) above, and subsequently whenever a LR request is »nade, the MS enters a state depending on the outcome of 
the LR request, as listed i» clause 4.3.2 above- In case c) the GPRS and the non-GPRS update state enters IDLE, NO 
IMSI". 

Whenever the MS goes to connected mode and then returns to idle mode again, the MS selects the appropriate state. 

4.5.2 Initiation of Location Registration 

An LR tequest indicating Normal Updating is made when, in idle mode, 

- the MS changes cell while being in the update state NOT UPDATED; (for MS capable of GPRS and non-GPRS 
services when at least one of both update states is NOT UPDATED) 

. the MS detects that it has entered a new registration area, Le„ when the received registration area identity differs 
from the one stored in the MS, and the LAI or the PLMN identity is not contained m aisjr of the Um of 
"forbidden LAs for roaming", "forbidden LAs for regional provision of service", forbidden PLMNs for OPK£> 
service ,r or "forbidden PLMNs" respectively, while being In one of the following update states: 

« UPDATED; 

- NOT UPDATED; 

- ROAMING NOT ALLOWED. 

- the Periodic Location Updating Timer expires while being in the non-GPRS update state NOT UPDATED 
{triggers Location Updating); 

- the Periodic Routing Area Update timer expires while being in the GPRS update state NOT UPDATED (triggers 
Routing Area Update); 
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- a manual network reselection has been performed, an acceptable cell of the selected PLMN is present and the 
MS is not in the UPDATED state on the selected PUtfR 

If a new PLMN is entered, a MS which ts attached for PS services shall perform a routeing area update if the LAI or the 
PLMN identity is not confined in any of the lists "forbidden LAs for roaming", "forbidden LAs for regional provision 
of service"* ^forbidden PLMNs for GPRS service" or ^forbidden PLMNs" arid if the current update status iz different 
from "IDLE, NO JM$r 

An LR request indicating Periodic Location Updating is made when, in idle mode, the Periodic Location Updating timer 
expires while being in the non-GPRS update state UPDATED, 

Art LR request indicating Periodic Routing Area Update is made when the Periodic Routing Area Update timer expires 
white being m the GPRS update state UPDATED, 

An LR request indicating IMS! attach is made when the MS is activated in the same location area in which it was 
deactivated while being in she non*GPRS update state UPDATED* and the system information indicates that IMS! 
attach/detach shall be used. 

A GPRS attach is made by a GPRS MS when acti vated and capable of services which require registration. A GPRS 
attach may only performed if the selected PLMN is not contained m the list of "forbidden PLMNs for GPRS service". 
Depending on system information about GPRS network operation mode MSs operating in MS operation mode A or B 
perform combined or noa-combined location registration procedures. When the combined routing area update or GPRS 
attach is accepted with indication "MSG not reachable" or is not answered the MS performs also the corresponding 
location updating procedure or fails hack to a GPRS only MS, When the combined routing area update or GPRS attach 
is rejected with cause "GPRS not allowed" the GPRS update state is "IDLE, NO IMST and the MS performs the 
corresponding location updating procedure. 

Furthermore, art LR request indicating Normal Locatioa Updating h abo made when the response to art outgoing 
request shows that the MS is unknown in the VLR or SGSN, respectively. 

Table 2 in clause 5 summarises the events in each state that trigger a new LR request. The actions that may be taken 
while being in the various states are also outlined in table 2> 

A GPRS MS which ts both IMS! attached for GPRS and non-GPRS services and which is capable of simultaneous 
operation of GPRS and non-GPRS services shall perform Routing Area Update in connected mode when it has entered 
a new routing area which is not pan of a LA contained in the list of "forbidden LAs for roaming* or 'forbidden LAs for 
regional provision of service". 

4.5.3 Periodic Location Registration 

A Periodic Location Updating timer (for non-GPRS operation) and a Periodic Routing Area Update timer (for GPRS 
operation) with the following characteristics shall be implemented in ihe MS (MS capable of GPRS and non GPRS 
operation shall implement both timers): 

i) Upon switch on of the MS or when the system information indicates that periodic location registration shaO he 
applied, and the timer ts not running, the timer shall be loaded with a random value between 0 and the broadcast 
or signalled time-out value and started, 

ii) The time-out value for the Periodic Location Updating timer shall be within the range of 1 deet-hour to 255 
deci-hours with a granularity of I decMtotii, 



iii) When the timer reaches its expiry value, it shall be initiated with respect to the relevant time-out value, and the 
MS shall initiate the Periodic Location Registration corresponding to the expired timer. 

iv) The Periodic Location Updating timer shall be prevented from triggering Periodic Location Updating during 
connected mode. When the MS returns to idle mode, the Periodic Location Updating timer shall be initiated with 
respect to the broadcast time-out value, then started. Thereafter, the procedure in iii) shall be followed. 

v) The Per iodic Routing Area Update timer shall be prevented from triggering the Periodic Routing Area Update 
during Ready state. At transition from Ready to Standby state the Periodic Routing Area Update timer shall be 
initiated with respect io its time-outvalue, then started. Thereafter, the procedure in iii) shall be followed. 
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vi> If the MS performs a successful combined Rating Area Update the Periodic Location s » a » * 

^SK^sinng the Periodic Loo >« Updating imtii the MS stam im»g ^ ,0 »^*^» es . 
prevented trom «ngg««Hg «_ m-work ooeratton mode or the MS uses non-GPRS services only, 

procedure, for example because of a change- aetwonc operau»« 

vw*. » .t,™ i« the time-out value occurs Cat a change of serving celt or a change i« the broadcast time-out 
vitfWhen a change m ^J^ 6 ^"^"-^" \ lhe * ara er shall be reloaded so that the new «me to 
value or a change in the signalled time-out value), tne rciawo wwi » 



value or a change m 

expiry will be; "old time to expiry" modulo new time-out value 




4.5.4 IMS! attach/detach 

* «i ,.«*»*!« a« indicator indicating whether or not IMS! attach/detach operation is mandatory 
The system tntontrsatton will contain an indicator moicauHs ~* f . iflrfi ~ atot 

to use in the cell. The MS shall operate in accordance with the received value ot the indicator. 

A GPRS MS shall perform GPRS attach/detach procedures independent of ^^f^^^^ e GPRS 
fnotcaVor When a GPRS MS has to perform IMS! attach/detach mdependentof GPRS procedures (for example ofio 
n^worlc operation mode 2) the handling described in the clause above applies. 

. . shall send the IMSI detach message to the network when the MS is 

When IMSI attach/detach operation applies, a MJ* snau saline ww a message will riot be 

powered down or the SIM is removed while being in the update state UPDATED, me iM^t oetacn me**.^ 

acknowledged by the network, 

„, e , , t , tt -^ ^ MS sha n oerfomt an LR request indicating IMSI attach, provided that the 

When the MS returns to the acUve ^*f^^^^tas changed, an LR request indicating Normal Location 
MS still is in the same registration area. It the registration area aas ensmgev., «» — i 

Updaiing according to clause 4.5.2 shall be performed, 

4.5.5 No Suitable Cells In Location Area 

If during location registration the LR response "No Suitable Ceils In Location W is received: 

The MS shali atfcmpt to find another LA of the aa^ POfflJ ^ S^mS^^f« 
able to fmd another LA i^ttemptregis^ ^MS^j^W^" of wKtSfS MsTin 
Manual Mo<te Selection Procedure of chm^ 4 A3 A shall be follows aepcnumg 
automatic or mat5«a3 mode. 

4.6 Service indication (A/Gb mode only) 

This is an indication to the user that service or CTS service is available. 

The service indication should be set if the following conditions are all satisfied: 

a> Cell Selection: Camped on a suitable cell and in updated state, or in connected mode having been camped on a 
suitable cell, 

b) Location registration: In updated state, for MSs capable of services requiring registration. 
A specific CTS service indication should be set when the CTS MS is attached to a CTS FP. 

permitted to take up to 1 second to be set after a>e above conditions ate met. 

4.7 Pageabfflty of the mobile subscriber 

An MS is required to listen to all paging messages that could address it (see 3GPP TS 45.002). when the following 
sortitions are at! satisfied: 

A SIM is inserted. 

- The MS is c&mp&& on & cell- 

~ The MS is not m state n Idfe> No IMSI". 
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- The MS is not performing the task to search for available PLMNs> {Whenever possible during this iasfc, the MS 
should listen for paging.). However, when the MS as easnped on a cell, is registered in a PLMN and ts 
performing its regular Search for the HPLMN> as specified m TS 22,01 i, then it shall listen to afl paging 
messages that could address it. 

NOTE: In A/Ob mode, during cell resdecticm there ts a certain period when the MS is no longer camped on 
old cell but must decode ih£ full BCCH or CPBCCH before camping on the ne w cell This leads to a 
period of slightly more than £ 51 frame muliiframes when the MS will not necessarily be pageable. 



4.8 



MM Restart Procedure 



in some cases, e.g. on change of SIM daia> there is a need for the MM to foe restarted without the need for user 
intervention. 

To perform the proceduie the MS shall behave as if the SIM is removed and afterwards a new SIM is inserted. 
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Tables and Figures 



Table 1 : Effect of LR Outcomes on PLMN 



C L ocation Registration Task Stale 



Updated 

Idle, No 1MSI 
Roaming not allowed: 

a) PLMN not allowed 

b) LA r*ot allowed 

c) Roaring not aHowed in this LA 

d) No Suitable Cells In Location Area 
Not updated „ 



ffggigtrgtion status 



Successful 
Unsuccessful 

Unsuccessful 
lndet©rmtnate(1 ) 
Indeterminate (2) 

indetemwtate (5) 
Urtsuoceesfui 



Registered PL MN H 



Indicated in the stored registration 
area identity 

No registered PiMH (3) (4) 

Mo rag&teted PLMN (4} 
No registered FLMiN {4} 
No registered PLMN (4) 
No ragisiemd PLMN {4) 
No mastered PLMN (4) 



1) 

2) 



The MS will eventually either enter a different state when the registration status mil be determined, or fa*! to 
be able to camp on a ceH, when registration witf be urtsuccessf ul 

The MS wm select the RPLMN if in automatic mode and wi$ enter Automatic Network Selection Mode 
Procedure of clause 4,4,3.1 . if in manual mode, me MS will display the list of available PLMNs and follow 
the Manual Netwoifc Selection Mode Procedure of clause 4,4.3.1 .2 tt the appropriate process does not 
jesuft in registration, the MS will eventually enter the limited service state, 

A MS may have different update states for GPRS and non-GPRS. A PLMN m registered when at least one 
of both update states is updated. 

If mere is no registered PLMN, the stored !tst of equivalent PLMMs is invalid. 

The MS will attempt recgstration on another LA of the same PLMN H one *s available otherwise ft w$ enter 
either the Automatic Network SeJectton Mode procedure ol clause 4A3«1 or foitow the Manual Network 
Selection Mode procedure of clause 4,4,&t.2. If the appropf&t© process does not tesuli in registration, the 
MS will eventually enter the limited service state. 
NOTE 1 : MSs capable of GP*3S and notThQPRS services may have Afferent registration status for GPRS and for 

The mastered PLMN is determined by looking at the stored registration ama identity and stored location 
registration stasis. 



3) 
4) 

m 



NOTE 2: 
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Tafete 2: LR Process States and Allowed 



Locution registration 
task state 



Mew LH deques ^ften 



Changing 
Cell 



Null (4) 
Updated, (B) 
tdie, No IMS! {7> 
Roaming not allowed; 

a) !<Se> PLMN not 
aliowed 

b) Idle, LA not allowed 

C) Idle* Roaming not 
allowed *n this LA 
id) No Suitable Celts In 
Location Area 
Not updated 



4 



No 
No 
No 

No 

No 

HQ 

Ho 

Ym 



Changing 
registration 
area 



Yes 
Ym 
No 

No 

Y$$m 

Ymm 

Yes{&) 

Yes 



Changing 
PLMH 



Yes 
Ym 
No 

Yes 

Yes 

Yes 

Yes 

Yes 



Otter 



| Normal Calls 
Supported (1) 



No 

m 

No 
No 



No 



Hq 



<2)«3> 



m 

Ym 
m 

Ho 

m 

Ho 
No 



responded 



Ho 
No 

Optional if with 
Optional it with 



Optional it with 

IMS* 
Optional If with 



Yes ff wtth *M3i 



1) : 

2) : 

3) : 

4) ; 

5) : 

6) : 

7) : 



Emergency ceils may always be made, subject to access control permitting ft 
A new LR is maid© when the periodic reg&tra? n timer expires 
If a normal caM request is made, m LB req*i6i; is made. II successful the undated state & entered and 
the call may be made. 

The MS is m the mill state from switch on uotii it has camped on a celt and either made an LB attempt 
or decided that no LR attempt Is needed, 

In this state, IMS! detach Is performed if the MS m deactivated and the BCCH indicates *at IMSl 
attach/detach shaft be used. An UR request indicating IMS! attach is performed if the MS fs activated in 
the same registration area m which It was deactivated white being in this state* 
A MS shaii not perform a new LR when the new routing area *s part of a LA contained in any of the lists 
*fori>fdden LAs tor roaming** or "forbidden LAs for regional provision of service*, 
The GPRS registration status *id*e, no IMSr is entered when LR is rejected with cause 'GPRS not 
allowed*. The norhSPftS registration status *idie« no IMSr is entered when the cause *SMSf unknown 
in HLR* fs iece*ved> ™ t m,„„„„„. 
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of PiMN 



Automatic/Manual 

mode selection 



Indication to 
user 



Service 
mdicatSoi 




PLMN sefection 



pum I 




LR responses 



area 
eharnges 



CM requests 




Location 
Registration 



Figure 1 : Overall icfl© Motte process 
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SvwichOff 



Switch no SIM 



SIM removed 
tfwaSkf SIM 




found 



HPIMN 




* *List* consists of points i) to v) as ttefm&d to 
section 4,4,3.1 , 1 &m®pt in cas* of a user re- 
setecSon in i/rti*er* cass *1*sT consists of points i) 
to v*) as tfefined \n saction 4,4*3.2*1 



w# SneUie : *s effective toss o* coverage du© to LAs feeing forfclcktaa 
m an pc .nfialJy suifa&te eeiis 



Figure 2a* PLMN S»ieatior* State diagram {automatic mode) 
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Select 

- * . ^ . . - . - . —A | 














.hekssibbcr 



Cb) © 

Figura 2b: PLfcfiN Selection State diagram (manual mode) 



:z&m$o* ,...l> 



3GPP 



Release 5 




nrub»LA* 



MOTS 1: 
NOTE 2: 



Whansvsr tlie MS goes to oom#ct©d matte ami then returns to feBe mode again the MS detects 

and noivGPftS a*iv*©a$ has two Task State machines one for GPRS and om for 

non-GPRS operation. 

Figure 3: Location Registration Task State diagram 
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Annex A (normative): 

g 






With the irmwluciion of PCS 1900 wkh the regulatory mandate to allocate 3-dtgit MNC codes, additional functionality 
is required to identify the HPLMR 

Assumptions 

An MNC code shall consist of 2 or 3 decimal digits, In HA PCS aii SIMs shall store 3 digit MNCs, 

Any network using a 2 digit MNC code shall broadcast the hexadecimal code M F* in place of the 3 m digit 

For PCS 1900 for North America, regulations mandate that a 3 -digit MNC shall be used; however during a transition 
period, a 2 digit MNC may be broadcast by the Network and, in this case, the 3** digit of the SIM is stored as 0 (this is 
the 0 suffix rule). 

With the exception of North America during the transition period : 

a) With*?* a single country (or area identified by a MCC) all networks shall broadcast a 2 digit MNC code, or aii 
networks shall broadcast a 3 digit MNC code, A mixture of broadeast 2 and 3 digit MNC codes is not pcmiitted 
within a single country (or area identified by a MCC), 

b) A network which btoadcas.ts a 2 digit MNC code* will issue SIMs with a 2 digit MNC code m the 1MSI on the 
SIM, A network which broadcast a 3 digit MNC code, will is&«e SIMs with a 3 digit MNC code in the IMSI on 
the SIM. 

Definitions and abbreviations 

BCCH-MCC The MCC part of the LAI read from System Information type 3 messages broadcast on the BCCH 

by the network. 

The MNC part of the LAI read from By mm Information type 3 messages broadcast on die BCCH 
by the network. 

The MCC part of the iMSI read from the SIM , 
The MNC part of the IMSI read from the SIM. 



BCCH4SNC 

5IM-MCC 
80M4MNC 



HPLMN Matching Critaria in mobiles which don 1 ! support PCS1900 for HA: 

Figure A/1 illustrates the logic flow described below. The text below is normative. Figure A. I is informative, 

(1 ) The MS shall compare using all 3 digits of the SIM-MCC with the BCCH-MCC If the values do not match, then 
the HPLMN match fails. 

NOTE: If the MCC codes match, then the number of digits used for the SJM-MNC must be the same as the 
number of digits used for the BOCH-MNC. 

(2) Hie MS shall read the 3* digit of the BCCH-MNCrif the 3* digit is Hex F, then proceed to step (4). 

(3) Tile MS shall compare *sing all 3 digits of the SiM-MNC with the BCCH MNC If the values match, then the 
HPLMN match succeeds, otherwise the HPLMN match fails. 

(4) The MS shall compare using just the 1* 2 digits the SiM^MNC with the BCCH-MNC If the values match, the* 
the HPLMN match succeeds, otherwise the HPLMN match fails. 
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1. 

SIM-MCC * 
BCCH-MCC 



Yes 



jL 




2. 3rd di$t of 
BCCH-MNC is 
Hex F 



A 

1st 2 

and 8 




of SIM-MNC 
■MNC match 



Yes 



▼ 

Succeed 



Ho 



1^ 

Fail 



No 



No 



Fail 



3. 



X 



3 digit SIM MNC and 
BCCH-MNC match 



No 



. t r i i"i --- --- --- - --- --- - 




Yes 



Fail 



▼ 



Figure A»1: HPLMH Matching Criteria Logic 



Plow for moiaiies which support GSM and 
^reformative) 



HPLMN Matching Criteria for metrites which support PCS 1900 for NA: 

Figure A.2 illustrates the logic flow described below. The text below is normative. Figure A.2 is informative, 

(1) The MS shaSJ contpam using alt 3 digits the SIM MCC with the BCCH-MCC, If the values do not match, then 
the HPLMN match Mk 

(2) The MS shall read the 3** digit of the BCCH-MNC If the 3** digit is Hex F, then proceed to step (4). 

(3) The MS shaU compare using all 3 digits the SXM-MNC with the BCCH-MNC, If the values match, then the 
HPLMN match siioeeeds, otherwise the HPLMN tstatch fails. 

NOTE: Hiese rules { L) - (3) are the same as for mobiles whieh don't support PCS 1900 for NA> except step (4) is 
different, 

(4) The MS shall determine if the BCGH-MCC lies in the range 31&5i6 (i.e.. whether this network is a PCS 1900 
for NA network), if the BCCH-MCC lies outside the range 310-316* then proceed to step (6). 

(5) The MS shall compare the J* digit of the SIM^MKC with *0\ If the 3^ digit is not V then the HPLMN match 
fails, 

NOTE: This is the *G> suffix rule, 

(6) The MS $hafl compare using just the 1* 2 digits of the SiM~MN€ with the BCCH-MNC* If the values match, 
then the HPLMN match succeeds* otherwise the HPLMN match fails. 

NOTE; When FCS1900 for NA switches over to broadcasting 3 digit MNCs tit all networks, then the additional 
requiremetits for PCS 3 900 for NA can be deleted. 
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Guidance for Networks in PCS1900 for HA 

There may he some problems in the transition pcri<>d from broadcasting 2 MNC digits to broadcasting 3 MNC digits. 
Here are sonrse guidelines to avoid these problems. 

(1) Existing network codes. Operators who currently use a 2 digit BCCH-MNC xy should use the new code xy&, 

(2) Mew operators allocated 3 digit MNC codes with ilte same 1 51 2 digits as m existing operate shall not use a 3** 
digit of 0, 
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t. 

Si M-MCC * 
BCCH-MCC 



NO 



Ye& 




2. 3rd digit of 
BCCH-MNC is 
Hm F 



...jn ei n ei ' 



Yes 



4. BCCH-MCC in the 
range 310-316 





5. 

3rd digit of SIM-MNC 

ISO 



f 





No 



No 




tf XWft ."P P PPPT 1 I 1 1 1 I I. 



3 digit S!M~MNC and — - 
BCCH-MNC match 



No 



mil l I I '""" 



Yes 



Succeed 



6* 

1st 2 dSgSts of SIM-MNC 

and BCCH MNC mate 




Yes 



No 



Fail 



Succeed 

Figure AM HPIMH Matotii rag Criteria 
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Annex B (normative): 

PLMN matching criteria to be of same country as 

While a MS ts roaming on a VPLMN* PIMN of the same country as VFLMN is. defined as: 

if the MCC of th£ cumm* VFLMN h within the range 310 to 316, my FLMN in range 310 to 316 (networks m 
North America) 

otherwise any FLMN with same MCC as the oae of the current VPLMN iiself> 
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